West Virginia (WV) has many healthcare disparities and access barriers. For bone and joint disorders, WV has some of the highest rates of musculoskeletal problems, including the highest reported rate of adult arthritis in the nation (36.2%). We hypothesized that WV has one of the lowest orthopaedic surgeon densities in the country, which can negatively impact the delivery of musculoskeletal care. Using the WV Board of Medicine practitioner databank, the Veterans Administration practitioner data, and national Orthopaedic surgeon census data, we demonstrated a considerably low orthopaedic surgeon density in WV (7.71/100,000 population versus the national average of 8.51/100,000 population) with 54% of our counties (n=30) having no Orthopaedic surgeons. This data is currently being used to further determine the appropriate allocation of resources to help improve access to specialized orthopaedic care in our state.
Introduction
West Virginia has one of the lowest numbers of orthopaedic surgeons in the country. 1 This is concerning since it is estimated that there will be a significant shortage of orthopaedic surgeons starting in 2016. 1 Demand for specialized musculoskeletal care is increasing dramatically, with WV having the highest reported rate of arthritis in the country with projected increases in total knee and total hip replacement surgeries by 72% and 46% respectively in 2016. [1] [2] [3] In addition, in 2015, the National Center for the Analysis of Healthcare Data (NCAHD) demonstrated that the density of orthopaedic surgeons in WV counties with the highest percentage of elderly patients was lower than that for the state overall. 4 As a result, WV is also challenged by the appropriate placement of access points for specialized musculoskeletal care.
In 2014, the American Academy of Orthopaedic Surgeons (AAOS) published the Orthopaedic Practice in the United States (OPUS) census survey. 1 In this report, WV, Mississippi, Arkansas, and Texas were ranked as having the lowest orthopaedic surgeon density in the nation. WV was stated to have 131 orthopaedic surgeons, producing an overall surgeon density of 7.06/100,000 population. When reviewing this data, we found no mention of practitioners in the Veterans Administration system (WV has three VA locations) and the survey results are negatively impacted by including census data submitted to the AAOS by its membership.
We determined the most accurate number of orthopaedic surgeons in our state, including their practice locations, so that we can most appropriately assess barriers to advanced musculoskeletal care.
Methods

Records from the West Virginia Board of Medicine and Veterans Administration (VA) Health
System were obtained in the spring of 2015. Results were further cross referenced with those of the AAOS OPUS and with West Virginia hospital directories to form a comprehensive and current list of Orthopaedic surgeons licensed to practice (and currently practicing) within the state. These data were then compared to national census population data (2010 census) to determine the numbers and locations of orthopaedic surgeons. When a surgeon practiced in two different counties within West Virginia, the primary practice location (county) was used in the data collection and analysis.
Descriptive analysis was done on the collected data and the number of surgeons available per 100,000 citizens was calculated for each county in the state. This was charted and further compared to the national average ratio reported (Table 1 and Figure 1 ).
Results
Our data indicate there are in fact 143 registered orthopaedic surgeons servicing West Virginia, which is slightly higher than that reported by AAOS (Table 1 ). This corresponds with a surgeon density of 7.71/100,000 which is well below the AAOS reported national average of 8.51/100,000. Thirty counties within the state (54%) had no orthopaedic surgeons (Figure 1, red) . Our data further indicate that of the remaining twenty counties, only the counties of Cabell and Monongalia have 20 or more surgeons per 100,000 population. The county of Kanawha had the highest number of total Orthopaedic surgeons (25), but its surgeon density was only 13/100,000. Orthopaedic surgeon densities are presented per 100,000 citizens. West Virginia averages 7.71 orthopaedic surgeons per 100,000 population with the greatest number of surgeons serving patient populations in Monongalia and Cabell counties (dark green). Thirty counties in the state do not have an orthopaedic surgeon (red). This data is critical for decisions on the appropriate allocation of musculoskeletal resources.
Discussion
There are 143 orthopaedic surgeons in our state with a density of 7.71/100,000 population, which is well below the national average of 8.51/100,000. This number is more accurate than the 2014 AAOS report of 131 practitioners (density=7.06/100,000) 1 and more accurate than the report by NCAHD complied from reports from the West Virginia Board of Medicine (2015) and West Virginia Board of Osteopathy (2015) 4 .
It was surprising to find that 54% of counties in the state had no orthopaedic surgeon (Figure 1 ). This is important information; however, re-analyzing this data can provide a more robust ability to access current musculoskeletal care in WV. Therefore, a second research study is being conducted to calculate surgeon densities within 25 and 50 mile radius of major WV population centers using the concept of Metropolitan Statistical Areas (MSA). For example, when considering Orthopaedic surgeon densities using MSA's, Huntington is considered underserved when compared to Morgantown and Charleston ( Table 2 ). 
